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(54) QUENCHED THIN METALLIC STRIP AND PRODUCING APPARATUS THEREOF 

(57)Abstract: 

PURPOSE: To obtain a quenched thin metallic strip 
reduced in air pocket and excellent in magnetic 
characteristic and occupying vol. rate by periodically 
forming the specific shapes of recessed part and 
projecting part on the surface of a cooling base plate 
for quenching molten alloy. 

CONSTITUTION: In a producing apparatus of the 
quenched thin metallic strip, on the surface of the 
cooling base plate in contact with the molten metal, 
the continuous recessed parts or projecting parts 
having >1 00 fj m length in the rotating direction of the 
cooling base plate are formed alternately and 
periodically in the rotating axial direction. The molten 
metal is spouted on the cooling base plate to produce 
the quenched thin metallic strip. By this method, at 
least on one side surface of the thin metallic strip, 
the continuous recessed parts or projecting parts 
having a length of >1 00 fl m in parallel to the 
longitudinal direction are formed. These recessed 

parts or projecting parts are alternately and periodically arranged to the width direction of 
the thin strip. Further, the range of the recessed parts and the projecting parts are made to 
occupy at least >70% on one side surface. Gas entrapped in the molten metal is exhausted. 




through the groove s formed with the recessed parts or the projecting parts before solidifying 
the molten metal. - ~" - 
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CLAIMS 



[Claim(s)] 

[Claim l] The quenching metal thin band characterized by the thing of a band-like thin band which it has the 
continuous crevice or continuous heights with a Jength-jo f 100 micro meters or more in parallel to the 
longitudinal direction of a thin band, those crevices or heights are periodically arranged by turns to the cross 
direction of this thin band on the surface of one side at least, and the field of this concavo-convex section 
occupies 70% or more in the front face of one side at least. 

[Claim 2] The quenching metal thin band according to claim 1 which has the continuous crevice or continuous 
heights with a length of 1mm or more in parallel to the longitudinal direction of a thin band. 
[Claim 3] In the manufacturing installation of a quenching metal thin band which has equipment which grinds 
the cooling substrate which carries out high-speed rotation and this cooling substrate for cooling the equipment 
which fuses an alloy, and the melting alloy which spouts a melting alloy from a nozzle, and which equipment 
[ the alloy ] and blew off The quenching metal thin band manufacturing installation characterized by for the 
field in contact with the molten metal of a cooling substrate having one the continuous crevice or continuous 
heights with a length of 100 micrometers or more in the hand of cut of a cooling substrate, and arranging them 
periodically by turns to the direction of the axis of rotation. 

[Claim 4] The quenching metal thin band manufacturing installation according to claim 3 whose average peak 
value h of the adjoining concavo-convex section the average period lambda of the concavo-convex section of the 
direction of the cooling substrate axis of rotation is 0< lambda<=500 micrometers, and is 0< h<=5 micrometers. 
[Claim 5] A quenching metal thin band manufacturing installation given in the claims 3 and 4 which have one 
the continuous crevice or continuous heights with a length of 1mm or more in the hand of cut of a cooling 
substrate. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the metal thin band which blew off and carried out the rapid 
solidification of the alloy of a melting state to the cooling substrate which is carrying out high-speed rotation, 
and its manufacturing installation. 
[0002] 

[Description of the Prior Art] By quenching an alloy from a melting state, the centrifugal quenching method, 
the single rolling method, the congruence rolling method, etc. are learned as a method of manufacturing a thin 
band continuously. By making molten metal blow off from an orifice etc. to the inner skin or the periphery side 
of a metal drum which carries out high speed rotation, these methods make molten metal solidify quickly, and 
manufacture a thin band and a wire rod. Furthermore, by choosing alloy composition proper, an amorphous 
alloy similar to a liquid metal can be obtained, and a material excellent in the magnetic property or the 
mechanical property can be manufactured. 

[0003] These amorphous alloy thin bands contact a cooling substrate, and are solidified by rapid **** by it. 
Therefore, the shape of surface type of a thin band is greatly influenced in the shape of [ of a cooling substrate ] 
surface type, and when magnetic properties not only deteriorate, but the shape of surface type of this thin band 
became coarse and it is made a coil or a layered product as core material, such as a transformer, the problem of 
a space factor falling produces it. Then, the technique of improving the shape of surface type of a thin band by 
specifying roll surface roughness from the former is devekmed. 

[0004] For example, the cooling object which the front face made the irregularity below micron order by buffing 
(JP, 62- 166059, A), How to make a cooling roller front face the granularity ground and obtained with the 
abrasive paper of the abrasive-grain number of No. 600-1000 (JP, 4 -28895 2, A), The cooling object which made 
the contact surface the crepe side (JP,56- 117868, A), The thin band manufactured by the cooling object and it 
which have a scratch in a cooling roller front face aslant to a hand of cut (JP, 60- 7 2648, A), There is a thin band 
(JP,58- 14917,A) with which the direction of the slot of the concavo-convex section in a roll front face was 
manufactured with equipment parallel to the direction of roll axis and its equipment. 

[0005] However, the comparatively big crevice of the shape of an island usually produced by the entrainment of 
the gas called air pocket in addition to the irregularity on the front face of a roll exists in the roll side side of the 
quenching thin band manufactured by the single rolling method etc. A space factor reduces this air pocket it not 
only degrades magnetic properties, but, and the publication about this air pocket does not have all in the 
above-mentioned well-known example. It seems that furthermore, it is a convention of only the granularity of 
the concavo-convex section, and an air pocket cannot be reduced about a convention of the relative roughness of 
a thin band surface girdle cooling body surface. 

[0006] Moreover, in JP,62- 166059, A and JP, 4-288952, A, since the surface roughness of the cooling object 
specified using abrasive-grain abrasive paper etc. is made, the slot of the concavo-convex section of a cooling 
body surface will not have resulted in the hand of cut of a cooling object once, by the time ************ can 
reduce an air pocket. In JP,56-117868,A, JP,60-72648,A, and JP,58-14917,A, the slot of the concavo-convex 
section of a cooling body surface inclines to the hand of cut of a cooling object, or has a right angle. 
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[0007] 

[Problem(s) to be Solved by the Invention] Although the improvement in a property of a thin band was tried by 
specifying the shape of surface type of a cooling object as shown above, the manufacturing installation which 
can suppress that an air pocket is made in the field in contact with the cooling object of a thin band, and the 
quenching metal thin band manufactured by it were not in the former. 

[0008] this invention aims at offering the quenching metal thin band excellent in the magnetic properties and 
the space factor which the air pocket reduced, and its manufacturing installation by improving the shape of 
surface type of a cooling object. 
[0009] 

[Means for Solving the Problem] this invention makes the following matter the summary. 

(1) The quenching metal thin band characterized by the thing of a band-like thin band which it has the 
continuous crevice or continuous heights with a length of 100 micrometers or more in parallel to the 
longitudinal direction of a thin band, those crevices and heights are periodically arranged by turns to the cross 
direction of this thin band on the surface of one side at least, and the field of this concavo-convex section 
occupies 70% or more in the front face of one side at least. 

(2) A quenching metal thin band given in the preceding clause (l) which has the continuous crevice or 
continuous heights with a length of 1mm or more in parallel to the longitudinal direction of a thin band. 

(3) In the manufacturing installation of a quenching metal thin band which has equipment which grinds the 
cooling substrate which carries out high-speed rotation and this cooling substrate for cooling a melting alloy the 
bottom the equipment which fuses an alloy the equipment which spouts a melting alloy from a nozzle, and jet ■■ 
The quenching metal thin band manufacturing installation characterized by for the field which touches the 
molten metal of a cooling substrate having one the continuous crevice or continuous heights wi th a length of 
100 micrometers or more in the hand of cut of a cooling substrate, and arranging them periodically by turns to 
the direction of the axis of rotation. 

(4) A quenching metal thin band manufacturing installation given in the preceding clause (3) whose average 
peak value h of the adjoining concavo-convex section the average period lambda of the concavo-convex section of 
the direction of the cooling substrate axis of rotation is 0< lambda<=500 micrometers, and is 0< h<=5 
micrometers. 

(5) The preceding clause (3) which has one the continuous crevice or continuous heights with a length of 1mm or 
more in the hand of cut of a cooling substrate, and a quenching metal thin band manufacturing installation 
given in (4). 

[0010] Below, this invention is explained in detail. The cross-section enlarged view of the cooling substrate front 
face at the time of grinding with the usual abrasive-grain abrasive paper as a conventional example was shown 
in drawing 1 . The portion with which only orderly predetermined length is located in a line has a crevice or 
slight heights, a crevice or heights cross mutually, they are crossing swords, and almost all portions will be gone 
out on the way by the slot so that drawing 1 may show. Since the slot has run out; on the way it will become 
impossible therefore, to move it, although the gas involved in between the cooling substrate and the molten 
metal from the upstream of a paddle during casting is put back to an upstream by the pressure of a molten 
metal. Therefore, it solidifies, where a part of gas is involved in, and it appears in a thin band as an air pocket. 
Although this air pocket is based also on casting conditions, it is large and reaches **** of 20 micrometers, and 
a length of about 200 micrometers. 

[0011] This invention persons found out that generating of an air pocket could be reduced by newly specifying 
the length of the cooling substrate hand of cut of not only the relative roughness of the cooling substrate 
adopted conventionally but a crevice or heights, as a result of repeating various examination. 
[0012] The cross-section enlarged view of the front face which is an example of the cooling substrate by this 
invention is shown in drawing 2 . It had one the continuous crevice or continuous heights with a length of 100 
micrometers or more in the hand of cut of a cooling substrate, and they arrange periodically by turns to the 
direction of the axis of rotation. Although drawing 2 showed the case where a concavo-convex cross section was 
triangular wave like, it suits and the sine wave configuration of others [ ** ], such as a square wave target, is 
also included in this invention range. That is, before a molten metal solidifies through the slot where the gas 
involved in at once by preparing the field which has arranged periodically by turns the crevice or heights whose 
^Jaflgfrh qf-fche hand of cut of a flop 1 '"^ c1 ih cfrQto 1 m ^' minuwo 0 r more in the direction of the axis of rotation 
is tidily located in a line with a length of 100 micrometers or more, as a result of extruding, it is thought that an 
air pocket decreases. 

[0013] For reducing an air pocket further, the length of the cooling substrate hand of cut of a crevice or heights 
is set to 1mm or more. When the ease of processing is taken into consideration, it is desirable to set this length 
to 5mm or more. By preparing such a field over the perimeter of a cooling substrate, the thin band which the air 
pocket reduced over the overall length is obtained. 

[0014] The average period lambda of the concavo-convex section of a cooling substrate or the configuration of a 
thin band front face where the adjoining average peak value h was cooled is influenced. lambda= 0 and h= 0 
were in the mirror-plane state, and in this state, the wettability of a cooling substrate and a molten metal was 
not able to become bad, and they were not able to obtain a healthy thin band. In lambda> 500 micrometers, the 
effect that the gas involved in since the number of slots decreased is extruded decreases. Moreover, in h> 5 



micrometers, although an air pocket is suppressed, the irregularity of the cooled thin band will become large 
and the shape of surface type will become bad. Therefore, it limited to 0< lambda<=500 micrometers and 0< 
h<=5 micrometers. 

[0015] The cooling substrate front face of this invention can be easily formed using tool steel, such as 
super steel into which the predetermined configuration was processed, using the abrasive paper which put the 
abrasive grain in order regularly. As the quality of the material to be used, if a degree of hardness is Larger than 
not only super-steel but a cooling substrate, it is usable. Moreover, it is also possible to maintain a 
predetermined surface state, grinding on-line, as shown in drawing 3 . However, drawing 3 is the schematic 
diagram of a quenching thin band manufacturing installation, and consists of equipment which grinds the 
cooling substrate for cooling the equipment which fuses an alloy, and the melting alloy which spouts a melting 
alloy from a nozzle, and which equipment [ the alloy ] and blew off which carries out high speed rotation, and a 
cooling substrate. 

[0016] The air pocket is reduced, even if there are few band like thin bands, the continuous crevice or 
continuous heights with a length of 100 micrometers or more arranges periodically in parallel the thin band 
cooled by the above-mentioned manufacturing installation by turns to the cross direction of this thin band on 
the front face by the side of a cooling substrate to the longitudinal direction of a thin band, and this 
concavo-convex section comes to occupy it 70% or more in the front face of one side at. least. If it says and 
changes, an air pocket will become less than 30% in the front face of one side at least. If it sees from the point of 
a space factor, it is desirable that this concavo-convex section comes to occupy 80% or more, in the front face of 
one side at least. Furthermore, by setting the hand-ofcut length of the crevice of a cooling substrate, or heights 
to 1mm or more, an air pocket decreases further and a thin band with the continuous crevice or continuous 
heights with a length of 1mm or more is obtained in parallel to the longitudinal direction of a thin band. 
[0017] The period of the concavo-convex section of the cooling substrate side front face of the thin band cooled 
by the cooling substrate of this invention is usually set to 500 micrometers or less in response to the influence of 
the concavo-convex section of a substrate, and the average peak value of the adjoining concavo-convex section is 
set to 5 micrometers or less. The board thickness of a thin band can be manufactured to what exceeds 10-100 
micrometers using a well-known single slit nozzle or a multiplex slit nozzle. When board thickness is thin, the 
irregularity of a cooling substrate also influences the free-surface side (the field which touches a cooling 
substrate, and field of an opposite side) of a thin band, and the irregularity according to the irregularity of a 
cooling substrate appears. In manufacturing a thick thin band using a multiplex slit nozzle, the irregularity of 
a cooling substrate is in the inclination to be hard coming to influence the free -surface side of a thin band. 
[0018] 

[Example] Hereafter, this invention is further explained based on an example. 

The alloy of example lFe80.5Si 6.5B12C1 (at%) is dissolved, and it is 700rpm from a double slot nozzle 
(width -of- face =0.4mm, length =25mm, interval =lmm). The molten metal was injected after the revolving roll 
made from Cu with a diameter of 580mm, and the quenching thin band with a width of face [ of 25mm ] and a 
thickness of 60 micrometers was produced. 

[0019] Under the present circumstances, Cu roll front face was processed into irregularity predetermined by 
the following method. That is, a mirror plane is first made to a roll front face by the polish and buffing by the 
usual emery paper. Next, pressing a fixture against tool steel using the fixture which attached irregularity 
beforehand, the roll was rotated and the irregularity of a predetermined size was attached to the roll front face. 
The length which is following the hand of cut of the concavo-convex section was adjusted by changing rotation 
distance at that time. The cross-section configuration of the concavo-convex direction of roll axis became a 
triangular-wave-thing as a result, and the average peak value of the concavo-convex section which about 40 
micrometers of average periods of the concavo-convex section adjoin was set to about 0.8 micrometers. 
[0020] Measurement of the concavo-convex section on the front face of a roll imprinted the irregularity of a roll 
to the resin by the replica method, and was performed by measuring the resin with a relative roughness plan. 
The rate of the air pocket of the roll ******** front face for which it asked from the photograph taken with the 
evaluation and the optical microscope by the relative roughness meter estimated the shape of surface type of a 
thin band. All portions other than the air pocket of a thin band front face have the concavo-convex section which 
followed the thin band longitudinal direction of the almost same length as the length of the concavo-convex 
section on the front face of a roll, and they arranged them periodically by turns to the cross direction. The 
measurement result is shown in Table 1. 
[0021] 
[Table l] 
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[0022] As shown in Table 1, according to this invention, it becomes possible by setting the length of the roll 
hand of cut of the concavo-convex section to 100 micrometers or more to obtain the thin band which suppressed 
the rate of an air pocket lower than 30%. Furthermore, the thin band which suppressed the rate of an air pocket 
to 20% or less can be obtained by setting the length to 1mm or more. 

[0023] The irregularity shown in Table 2 was processed into the roll front face using the fixture which attached 
the irregularity of an example 2 various size. It carried out like the example 1 except having fixed length which 
followed the concavo-convex roll hand of cut with the 1 / the 2 length of the circumference of a roll. However, 
lambda is the average period of the concavo-convex section, and the average peak value of the concavo-convex 
section which h adjoins. All portions other than the air pocket of a thin band front face have the concavo-convex 
section which followed the thin band longitudinal direction of the almost same length as the length of the 
concavo-convex section on the front face of a roll, and they arranged them periodically by turns to the cross 
direction. The result is written together to Table 2. 
[0024] 
[Table 2] 
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[0025] As shown in Table 2, according to this invention, the thin band which suppressed the rate of an air 
pocket lower than 30% can be manufactured by making it 0< lambda<=500 micrometers and 0< h<=5 
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micrometers. However, although the rate of an air pocket was lower than 30% by 25 as sample No. 24 of Table 2, 
since surface irregularity became large and the shape of surface type became bad, it was presupposed that this 
invention is out of range. 
[0026] 

[Effect of the Invention] By manufacturing a thin band using the cooling substrate which specified the shape of 
surface type according to this invention, the relative roughness of a thin band front face can be improved, and 
the thin band which reduced generating of an air pocket can be obtained. Thus, a space factor not; only improves 
but magnetic properties are improved when the obtained thin band is used as a volume core or a laminating 
core as a use of a transformer etc. 

TECHNICAL FIELD 



[Industrial Application] this invention relates to the metal thin band which blew off and carried out the rapid 
solidification of the alloy of a melting state to the cooling substrate which is carrying out high-speed rotation, 
and its manufacturing installation. 

PRIOR ART 



[Description of the Prior Art] By quenching an alloy from a melting state, the centrifugal quenching method, 
the single rolling method, the congruence rolling method, etc. are learned as a method of manufacturing a thin 
band continuously. By making molten metal blow off from an orifice etc. to the inner skin or the periphery side 
of a metal drum which carries out high-speed rotation, these methods make molten metal solidify quickly, and 
manufacture a thin band and a wire rod. Furthermore, by choosing alloy composition proper, an amorphous 
alloy similar to a liquid metal can be obtained, and a material excellent in the magnetic property or the 
mechanical property can be manufactured. 

[0003] These amorphous alloy thin bands contact a cooling substrate, and are solidified by rapid **** by it. 
Therefore, the shape of surface type of a thin band is greatly influenced in the shape of [ of a cooling substrate ] 
surface type, and when magnetic properties not only deteriorate, but the shape of surface type of this thin band 
became coarse and it is made a coil or a layered product as core material, such as a transformer, the problem of 
a space factor falling produces it. Then, the technique of improving the shape of surface type of a thin band by 
specifying roll surface roughness from the former is developed. 

10004] For example, the cooling object which the front face made the irregularity below micron order by buffing 
(JP,62- 166059, A), How to make a cooling roller front face the granularity ground and obtained with the 
abrasive paper of the abrasive-grain number of No. 600-1000 (JP, 4- 288952, A), The cooling object which made 
the contact surface the crepe side (JP, 56- 11 7868, A), The thin band manufactured by the cooling object and it 
which have a scratch in a cooling roller front face aslant to a hand of cut (JP, 60- 72648, A), There is a thin band 
(JP,58-14917 > A) with which the direction of the slot of the concavo-convex section in a roll front face was 
manufactured with equipment parallel to the direction of roll axis and its equipment. 

10005] However, the comparatively big crevice of the shape of an island usually produced by the entrainment ot 
the gas called air pocket in addition to the irregularity on the front face of a roll exists in the roll side side of the 
quenching thin band manufactured by the single rolling method etc. A space factor reduces this air pocket i t not 
only degrades magnetic properties, but, and the publication about this air pocket does not have all in the 
above-mentioned well-known example. It seems that furthermore, it is a convention of only the granularity of 
the concavo-convex section, and an air pocket cannot be reduced about a convention of the relative roughness ol 
a thin band surface girdle cooling body surface. 

[0006] Moreover, in JP, 62- 166059, A and JP,4"288952,A, since the surface roughness of the cooling object 
specified using abrasive-grain abrasive paper etc. is made, the slot of the concavo-convex section of a cooling 
body surface will not have resulted in the hand of cut of a cooling object once, by the time ************ can 
reduce an air pocket. In JP, 56- 11 7868, A, JP, 60 -726 4 8, A, and JP,58-14917,A, the slot of the concavo-convex 
section of a cooling body surface inclines to the hand of cut of a cooling object, or has a right angle. 
EFFECT OF THE INVENTION 



[Effect of the Invention] By manufacturing a thin band using the cooling substrate which specified the shape of 
surface type according to this invention, the relative roughness of a thin band front face can be improved, and 
the thin band which reduced generating of an air pocket can be obtained. Thus, a space factor not only improves 
but magnetic properties are improved when the obtained thin band is used as a volume core or a laminating 
core as a use of a transformer etc. 



TECHNICAL PROBLEM 




[Problem(s) to be Solved by the Invention] Although the improvement in a property of a thin band was tried by 
specifying the shape of surface type of a cooling object as shown above, the manufacturing installation which 
can suppress that an air pocket is made in the field in contact with the cooling object of a thin band, and the 
quenching metal thin band manufactured by it were not in the former. 

[0008] this invention aims at offering the quenching metal thin band excellent in the magnetic properties and 
the space factor which the air pocket reduced, and its manufacturing installation by improving the shape of 
surface type of a cooling object. 

MEANS 



[Means for Solving the Problem] this invention makes the following matter the summary. 

(1) The quenching metal thin band characterized by the thing of a band-like thin band which it has the 
continuous crevice or continuous heights with a length of 100 micrometers or more in parallel to the 
longitudinal direction of a thin band, those crevices and heights are periodically arranged by turns to the cross 
direction of this thin band on the surface of one side at least, and the field of this concavo-convex section 
occupies 70% or more in the front face of one side at least. 

(2) A quenching metal thin band given in the preceding clause (l) which has the continuous crevice or 
continuous heights with a length of 1mm or more in parallel to the longitudinal direction of a thin band. 

(3) In the manufacturing installation of a quenching metal thin band which has equipment which grinds the 
cooling substrate which carries out high-speed rotation and this cooling substrate for cooling a melting alloy the 
bottom the equipment which fuses an alloy the equipment which spouts a melting alloy from a nozzle, and jet -- 
The quenching metal thin band manufacturing installation characterized by for the field which touches the 
molten metal of a cooling substrate having one the continuous crevice or continuous heights with a length of 
100 micrometers or more in the hand of cut of a cooling substrate, and arranging them periodically by t urns to 
the direction of the axis of rotation. 

(4) A quenching metal thin band manufacturing installation given in the preceding clause (3) whose average 
peak value h of the adjoining concavo-convex section the average period lambda of the concavo-convex section of 
the direction of the cooling substrate axis of rotation is 0< lambcla<=500 micrometers, and is 0< h<=5 
micrometers. 

(5) The preceding clause (3) which has one the continuous crevice or continuous heights with a length of 1mm or 
more in the hand of cut of a cooling substrate, and a quenching metal thin band manufacturing installation 
given in (4). 

[0010] Below, this invention is explained in detail. The cross-section enlarged view of the cooling substrate front 
face at the time of grinding with the usual abrasive-grain abrasive paper as a conventional example was shown 
in drawing 1 . The portion with which only orderly predetermined length is located in a line has a crevice or 
slight heights, a crevice or heights cross mutually they are crossing swords, and almost all portions will be gone 
out on the way by the slot so that drawing 1 may show. Since the slot has run out on the way it will become 
impossible therefore, to move it, although the gas involved in between the cooling substrate and the molten 
metal from the upstream of a paddle during casting is put back to an upstream by the pressure of a molten 
metal. Therefore, it solidifies, where a part of gas is involved in, and it appears in a thin band as an air pocket. 
Although this air pocket is based also on casting conditions, it is large and reaches **** of 20 micrometers, and 
a length of about 200 micrometers. 

[0011] This invention persons found out that generating of an air pocket could be reduced by newly specifying 
the length of the cooling substrate hand of cut of not only the relative roughness of the cooling substrate 
adopted conventionally but a crevice or heights, as a result of repeating various examination. 
[0012] The cross-section enlarged view of the front face which is an example of the cooling substrate by this 
invention is shown in drawing 2 . It had one the continuous crevice or continuous heights with a length of 100 
micrometers or more in the hand of cut of a cooling substrate, and they arrange periodically by turns to the 
direction of the axis of rotation. Although drawing 2 showed the case where a concavo-convex cross section was 
triangular-wave-like, it suits and the sine wave configuration of others [ ** ], such as a square wave target, is 
also included in this invention range. That is, before a molten metal solidifies through the slot where the gas 
involved in at once by preparing the field which has arranged periodically by turns the crevice or heights whose 
length of the hand of cut of a cooling substrate is 100 micrometers or more in the direction of the axis of rotation 
is tidily located in a line with a length of 100 micrometers or more, as a result of extruding, it is thought that an 
air pocket decreases. 

[0013] For reducing an air pocket further, the length of the cooling substrate hand of cut of a crevice or heights 
is set to 1mm or more. When the ease of processing is taken into consideration, it is desirable to set this length 
to 5mm or more. By preparing such a field over the perimeter of a cooling substrate, the thin band which the air 
pocket reduced over the overall length is obtained. 

[0014] The average period lambda of the concavo-convex section of a cooling substrate or the configuration of a 
thin band front face where the adjoining average peak value h was cooled is influenced. lambda= 0 and h= 0 
were in the mirror-plane state, and in this state, the wettability of a cooling substrate and a molten metal was 
not able to become bad, and they were not able to obtain a healthy thin band. In lambda> 500 micrometers, the 
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effect that the gas involved in since the number of slots decreased is extruded decreases. Moreover, in h> 5 
micrometers, although an air pocket is suppressed, the irregularity of the cooled thin band will become large 
and the shape of surface type will become bad. Therefore, it limited to 0< lambda<=500 micrometers and 0< 
h<=5 micrometers. \ 

[0015] The cooling substrate front face of this invention can be easily formed using tool steel, such as 
super-steel into which the predetermined configuration was processed, using the abrasive paper which put the 
abrasive grain in order regularly. As the quality of the material to be used, if a degree of hardness is larger than 
not only super-steel but a cooling substrate, it is usable. Moreover, it is also possible to maintain a 
predetermined surface state, grinding on-line, as shown in drawing 3 . However, drawing 3 is the schematic 
diagram of a quenching thin band manufacturing installation, and consists of equipment which grinds the 
cooling substrate for cooling the equipment which fuses an alloy, and the melting alloy which spouts a melting 
alloy from a nozzle, and which equipment [ the alloy ] and blew off which carries out high speed rotation, and a 
cooling substrate. 

[0016] The air pocket is reduced, even if there are few band-like thin bands, the continuous crevice or 
continuous heights with a length of 100 micrometers or more arranges periodically in parallel the thin band 
cooled by the above-mentioned manufacturing installation by turns to the cross direction of this thin band on 
the front face by the side of a cooling substrate to the longitudinal direction of a thin band, and this 
concavo-convex section comes to occupy it 70% or more in the front face of one side at least. If it says and 
changes, an air pocket will become less than 30% in the front face of one side at least. If it sees from the point of 
a space factor, it is desirable that this concavo-convex section comes to occupy 80% or more in the front face of 
one side at least. Furthermore, by setting the hand-of-cut length of the crevice of a cooling substrate, or heights 
to 1mm or more, an air pocket decreases further and a thin hand with the continuous crevice or continuous 
heights with a length of 1 mm or more is obtained in parallel to the longitudinal direction of a thin band. 
[0017] The period of the concavo-convex section of the cooling substrate side front face of the thin band cooled 
by the cooling substrate of this invention is usually set to 500 micrometers or less in response to the influence of 
the concavo-convex section of a substrate, and the average peak value of the adjoining concavo-convex section is 
set to 5 micrometers or less. The board thickness of a thin band can be manufactured to what exceeds 10-100 
micrometers using a well-known single slit nozzle or a multiplex slit nozzle. When board thickness is thin, the 
irregularity of a cooling substrate also influences the free-surface side (the field which touches a cooling 
substrate, and field of an opposite side) of a thin band, and the irregularity according to the irregularity of a 
cooling substrate appears. In manufacturing a thick thin band using a multiplex slit nozzle, the irregularity of 
a cooling substrate is in the inclination to be hard coming to influence the free-surface side of a thin band. 



EXAMPLE 



[Example] Hereafter, this invention is further explained based on an example. 

The alloy of example lFe80.5Si 6.5B12C1 (at%) is dissolved, and it is 700rpm from a double slot nozzle 
(width of face =0.4mm, length =25mm, interval =lmm). The molten metal was injected after the revolving roll 
made from Cu with a diameter of 580mm, and the quenching thin band with a width of face I of 25mm ] and a 
thickness of 60 micrometers was produced. 

[0019] Under the present circumstances, Cu roll front face was processed into irregularity predetermined by 
the following method. That is, a mirror plane is first made to a roll front face by the polish and buffing by the 
usual emery paper. Next, pressing a fixture against tool steel using the fixture which attached irregularity 
beforehand, the roll was rotated and the irregularity of a predetermined size was attached to the roll front face. 
The length which is following the hand of cut of the concavo-convex section was adjusted by changing rotation 
distance at that time. The cross-section configuration of the concavo-convex direction of roll axis became a 
triangular-wave-thing as a result, and the average peak value of the concavo-convex section which about 40 
micrometers of average periods of the concavo-convex section adjoin was set to about 0.8 micrometers. 
[0020] Measurement of the concavo-convex section on the front face of a roll imprinted the irregularity of a roll 
to the resin by the replica method, and was performed by measuring the resin with a relative roughness plan. 
The rate of the air pocket of the roll ******** front face for which it asked from the photograph taken with the 
evaluation and the optical microscope by the relative roughness meter estimated the shape of surface type of a 
thin band. All portions other than the air pocket of a thin band front face have the concavo-convex section which 
followed the thin band longitudinal direction of the almost same length as the length of the concavo-convex 
section on the front face of a roll, and they arranged them periodically by turns to the cross direction. The 
measurement result is shown in Table 1. 
[0021] 
[Table l] 



a* 1 



5t*4No. 




«WHB«o*t-im 4*aD 


Ifc 
K 
W 


1 


3 O/im 


35 


2 


70/im 


33 




3 


12 0am 


26 


* 


4 


450/im 


25 




5 


730 jum 


23 


6 


1. 2 Din 


IS 


7 


3. Oihb 


1 6 




8 


2 0fltR 


1 3 




9 


1 OOnst 


13 




10 


a-/UJBEB<0|/2 


1 1 




n 




1 2 



10022] As shown in Table 1, according to this invention, it becomes possible by setting the length of the roll 
hand of cut of the concavo-convex section to 100 micrometers or more to obtain the thin band which suppressed 
the rate of an air pocket lower than 30%. Furthermore, the thin band which suppressed the rate of an air pocket 
to 20% or less can be obtained by setting the length to 1mm or more. 

[0023] The irregularity shown in Table 2 was processed into the roll front face using the fixture which attached 
the irregularity of an example 2 various size. It carried out like the example 1 except having fixed length which 
followed the concavo-convex roll hand of cut with the 1 / the 2 length of the circumference of a roll. However, 
lambda is the average period of the concavo-convex section, and the average peak value of the concavo-convex 
section which h adjoins. All portions other than the air pocket of a thin band front face have the concavo-convex 
section which followed the thin band longitudinal direction of the almost same length as the length of the 
concavo-convex section on the front face of a roll, and they arranged them periodically by turns to the cross 
direction. The result is written together to Table 2. 
[0024] 
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[0025] As shown in Table 2, according to this invention, the thin band which suppressed the rate of an air 
pocket lower than 30% can be manufactured by making it 0< lambda<=500 micrometers and 0< h<=5 



micrometers. However, although the rate of an air pocket was lower than 30% by 25 as sample No. 24 of Table 2, 
since surface irregularity became large and the shape of surface type became bad, it was presupposed that this 
invention is out of range. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l'J It is the cross-section enlarged view having shown the configuration of the front face which is an 
example of the conventional cooling substrate. 

[Drawing 2l It is the cross-section enlarged view having shown the configuration of the front face which is an 
example of the cooling substrate by this invention. 

[Drawing 3l It is the schematic diagram of a quenching thin band manufacturing installation. 
[Description of Notations] 

lambda Average period of the concavo-convex section 

h Average peak value of the adjoining concavo-convex section 

1 High Frequency Coil 

2 Nozzle 

3 Molten Metal 

4 Thin Band 

5 Cooling Roller 

6 Burnisher 
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[Procedure revision] 

[Filing Date] May 17, Heisei 11 (1999. 5.17) 

[Procedure amendment l] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0005. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0005] However, the comparatively big crevice of the shape of an island usually produced by the entrainmentof 
the gas called air pocket in addition to the irregularity on the front face of a roll exists in the roll side side of the 
quenching thin band manufactured by the single rolling method etc. A space factor reduces this air pocket it not 
only degrades magnetic properties, but, and the publication about this air pocket does not have all in the 
above-mentioned well-known example. It seems that furthermore/it is a convention of only the granularity of 
the concavo-convex section, and an air pocket cannot be reduced about a convention of the relative roughness of 
a thin band front face and a cooling body surface. 
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